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[ASM! 

mm 



^^l-o] x { aBa 0, (1- a )SrO}-y{Si0 2 }-z{ Zr0 2 , £A1 2 0 3 } 

x+y+z=100, x, y, z^ M-^^H 55<x<75, 10<y<35, 5<z<30, a, £ 

^ ^-S. M-^WH 0.4<a<0.8, 0.01<{3 <0.07)°-S 

o) 100^^1 « ^^-a^^l^^B #efl^ (Zn-B-silicate glass)!- 

2-10^^ 5L^4. 



^S^l-fl x{ aBaO, (1- a )SrO}-y{Si0 2 }-z{ (1-J3) Zr0 2 , PA1 2 0 3 } 

x+y+z=100, x, y, z^r M-E)-^H 55<x<75, 10<y^35, 5<z<30, a, £ 

xr ^rS- M-E^iflol 0.4<a<0.8, 0.01< f3 <0.07).2.S S^Jl, °] ^rS^-§r 100f^ 
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V 
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^1 tfl«fl o><g^^^7ilolH #2fl^i (Zn-B-silicate glass)* 2-10^^ 5L^Hr -f}- 

cf^ 4^ 7l^s. MM^ ^ q*] afl^t*. 

^3 Tfl^ 30ppm/TC^ifl, -e-^#^^l^(Q)7> 2000<>1#, 

s i 
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TEMPERATURE SINTERABLE DIELECTRIC COMPOSITION, MULTILAYER CERAMIC CAPACITOR, CERAMIC 
ELECTRONIC DEVICE} 

£ 1* {BaO, SrO}-{Si0 2 }-{Zr0 2 , A1 2 0 3 H 

1, 10. . . ^*Pf# 

2, . . 

3, 13. . . -fr^l A-fl^ ^ 
5, 15. . . 

7, 17. . . 

8. . . ?AA^A 
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<i2> s|e ^ofl tcj-e} t^^^o] ^a]w.^o. ^ ^ ^o. ^ 

*M Ji4 ^^^H^- zl^^I- A^Vji -n^4 ^ ^ofl a>-§-£) 

^ 3# 2L*V ^ -fj-# 31^7} IL^£]JL 

<i3>^xfl, Afle^ TSsflAlE^l A>-g-s^ -fr^] 2^-§-^, (Ca.Sr )(Zr ,Ti )0 3 3l , 

MgO-TiC^l, Ba0-Ti0 2 3l, BaO-Ti0 2 -RE07ll 9X^. -R-^l ^ 

7} 1200°C ^^°l7l nfl^oll -fj-^l-I- i^^ 7 ] ^tfl ^-^^1^-0.5. JL-g- 

3 ^r<?} Pd(^#), Pt(^)^§- A]~£-sflo) ^-rf. zielM-, Pd, Pt£ Ag(^r)^- 

Cll(^)^ Hl^4 Wlill^, JL7HJ1 til 7j %Vol ^o>Al j7^Sl-^ollA-| ^ 7 }- ^1 

71*J-(ESR)4 ^-7> e]^^^(ESL)7l- ^7}S\31, ojjL oj*}^ £^o] ^ 7 }£}JL 
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<14> 4eH, Cu^ t>l^* ^*l^-o_5L A>-g-^>7l ^^>1 7>^-tb 

^jl^tf. aj^o] c^l^ofl^ -^-^^1 ^4 ^1 i^Ejig 

<15> 7^ i^o) 7}-^ -fr^l 7fl^f7l Jfl^ ^JlS ^-g- ^fl^^L 

^5-190020JL, ^15,756,408^, ^4, 988,651s, ^7^^^ ^i_i 0 2806 

<ie> ^fls.^^ ^5-190020^^1^ a(xBa-yCa-zSr)0-bSi02-cZr0 2 -(d/2)Al 2 0 3 -eTi0 2 (^: 

5l-%<a<6#%, x+y+z=l, 
<i?> 10 -§-%<b<70!-%, 0!-%<c<30#%, 0#%<d<30#%, 0#%<e<30#%, a+b+c+d+e=100-§-%)5. 

-H-^^l 7>7l S^l-^ vfl^A^ S.^ ^ Ol^l 0J: 0 |. Cu ^ ^O. til^-^ x^Jf;*}^- 

^ ^cf . HL*V, 1600°Col^ 7><r*H ^*Hr #efl 

^ ^*cH €-S-*>7l ^o\] <$S.*\]6\ 7 } -g-ol^ &o_^ ( «a]-o) c^Bj-g-ol 
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<18> ul^-s.^ ^5,756,408J:^ (Ca,Sr)-Al-Zn-Si-031 :30~70^%S}- Ca^sJ-#4 
Zr^S|-# S^r CaZr0 3 : 70-30^^%^- i^Hr #Hfl^ ±.^]7\ 

<i9> ^l^-s.^ ^14,988,651^^ xBa0-ySi0 2 -z{Zr0 2 (l-P)Ti0 2 (|3 1)Sn02(13 2)}(^7l^ > x> y> z 
^ ^3= ©.5*1, x +y+z=100, £ = {31+ {32, 0<|31, 0<|32, 0.01< |3 <0.03) 

-fr^*fl 2->8#°l afl^^M ^M-, °1 -B-^ ^l-^r ifl«:*HW ^tt Ti0 2 

<20> ^U^^-Ji ^1-102806^^^ [x(Ba ( i- a )Sr a )0-ySi0 2 -zZr0 2 ]-Al 2 0 3 ^ fi^^r tt 

^o>S]01 #0.^, °1 ^#*fl S^l-^r ^fl^ol -g-^7HH ±s§o] 
7>^>cf. ZL51M-, o] .fr£*H ^9^-8-^ ^£711^7} ±100 (ppm/lC)°H, tt 

^#^^1^(Q)7> 1000^ <>H , ^<^7-l%V£ 10 12 £cm rtiS nfl-f ^4. 

<21> 7 >^tb -B-^^l ^Hf-^ Afl^^7l^ofls. ^-g-^cf. 

fe£ ifl-f-^iLS. AV-g-^}^ ^7l7-HH ^71 nfl£-ofl #^1 ^Cf. ^5\5Z7}&^ 

^rS.^1 ^^(semiconductor elements) 3E.-& C + 0 J : ^!: ^7.}( e lectronic elements) 

7> ^ti^H ^T-Pf^ HS^a! &Ef. 
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<22> M. ^oflA^ -g^HH 4^.4^.4 ^4 ^4 7>^}J1 ^^-g-^ 

4 ^£4^r4 ±30 (ppm/°C)* 4^4^ ^^#4 -fr^^Tfl^* 

<23> £ ^4 4^ ^-3^ *i£r°114 ^€ *r ^ 4-R-^i#4 ^4^4 -ft- 4 



< 24 > a. ^4 a 4= o. 4^.0114 ^ 01 j7 4-^-4^4 57^4^4 ^o. c.^ 

4^1- 4^ *j^4 ^144 4#7l4# 4 -§-4^ 44 ^ 

**Hr 4°14. 

<25> Aj-7) SL^ ^44 4^ .S. ^4 0.4^ 

<26> x { aB a0, (1- a )SrO}-y{Si0 2 >-z{ Zr0 2) PA1 2 0 3 > x+y+z=100, x, 

y, z^r f^HlS 4f}MH 55<x<75, 10<y<35, 5<z<30, a, f3 #3. 44^°i 
0.4< a <0.8, 0.01< £ <0.07) K^JL, 

<27> ol xoo^tLoU cfl^fl oVcg^^ej^olB #5fli (Zn-B-s i 1 i cate glass)* 

2-10^^- i444. 
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<28> £ ^iL^-^TlHB^ #efl^^ Si0 2 :15~25^%, 

B 2 0 3 : 20-30^ ZnO: 40-50^ i^V<^ t^^M, Li, K, Na^ ^s^^ofl^ # 

^€ 1#<=»1^-: 7f^%al*}3]- A1 2 0 3 :5^9H^-I- 

<29>^^ > ^. ^x$o) tH^^E^, _o^j ^ A j. 7l o.^ ^ 

<30> ^-71 -fr^l M}^™) 

<3i> ^-^Sro] x { aBa0> (1-a )Sr0}-y{Si0 2 }-z{ (1-|3) Zr0 2 , J3A1 2 0 3 } (3:, x+y+z=100, x, 
y, zfe Ir^lS. 55<x<75, 10<y<35, 5<z<30, a, pfe #S i-fEHH 

0.4<a<0.8, 0.01<|3 <0.07)°-3. S^^al, ©1 lOOf^-^l tflSfl o}<£iL-gr 

^iiMHS. (Zn-B-silicate glass)!- 2~10#^ 5L^>^ 

<32> AJ-7I vfl*-*!^ £ ^^«.o. ^^-^-cf. 

<33> x £ ^. i £ ^tgo} ^7V^o. j 4^7l^ofl a^S. ^ 

<34> S$ 7 ] ^^n1 Cf#7l^, 

<35> o.^) ^^nl ^ # 7 ] o.^ a A>oH1 vfl^f^ ^ #7l tfl 

*d7}*\SL£. 3^r€ 3]^^^ IftfH, 
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<36> o.^^l ^5^Pl f^-, 

<37>^S^l-o] x { a BaO, (1- a )SrO}-y{Si0 2 >-z { (1-0) Zr0 2 , P'A1 2 0 3 } x+y+z=100, 
x, y, z^r M-eHJM 55< x <75, 10<y<35, 5<z<30, a, p^r #5. v+e!-v|W 

0.4<a<0.8, O.O1<0 <0. 07)-£-S X^JL, °1 lOO^^^l tflSfl 

^eMl olH ^5fl^ (Zn-B-silicate glass)* 2-10^^ i^-*>^ -R-^i^l ± 

<38>^7l «l^r3 -£^i^^ i#*V^. 

<39> Ol f .g. ^ ^- ^-fl ^ ^ ^ ^ . 

<40> ^Sfl 3^1-8: ^^-g-^ ^r£^l^^ ^cfl^7> 30ppm/°C^tfl, -fr *i # ^ Til 

^r(Q)7l- 2000°H\ 1<2tR*- 1>K)13 £ C nH^\ -fi-^-g- 13^1^ lp3 £ ^fecf. SE^b, 
«r€3*l ifl«-€ ^H3# 7M£S wl^-^ 1000 M*HH ^ 

<4i> [-fr^ #] 

<42> £ ^rgo} ^^ofl cfltb 3€S^£S.^i, 71 ^S^r ^*H1^ *lS Hi^o] 

4. x { aBaO, (1- a )SrO}-y{Si0 2 }-z{ (l-£) Zr0 2 , i3Al 2 0 3 }S. £^3^ 

^#^r £ 1°1H A(x=75f^%, y=20f^%, z=5f^%) B(x=75f^%, y=10^%, 
z=25^%=%), C(x=60^^%, y=10f^%, z=30f^%), D(x=55f^%, y=15f^%, 
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z=30^^%), E(x=55f^%, y=35f^%, z=10^^%), F(x=60^%, y=35^%, z=5f^%) 

O.S *}^0_5. ^ofl ^^ltV^. 

<43> { aBaO, (l-a)SrO}^ ^^:55~75^^%( a ^ 0.4< a <0.8) 

<44> { aBaO, (l-a)SrO}^ ^-ff^l 55f^% ^-fofli- -^#^1^(0)7} #o>*H , 

^ -8-^ ^ 31^r7> ±30 (ppm/°C)* ^v}4, { aBaO, (l-a)SrO}3 #-frlM 
75^^% ^-43 -H-^^^l^(Q), 3*13-^ ^^l^r, £ 

€■ ^cf. { aBaO, (l-a)SrO}^ f-fi-^l ^ 7 }^j$. ^3 -§-^ £5L A 

^xr ^ »^SL5L ^7>*H, f-a-^ol ^^J=- £-£3l^r ^ wj-^o. 

S. ^7>^. 7>^V ia>^^: { aBaO, (l-a)SrO}^ fj-fh^ 60~65%°14. 

<45> a <q 0.4-0.8-g-ol w}^-*|*H. tMUM ^7}^^ ^ -g-^ Tfl 

^-tt^I 0.4-0.81:1- ^^M-^ ^3 -g-%=^ £r5. 31^7} ±30 (ppm/°C)-8: 
<46> Si0 2 ^l 10~35f^% 

<47> Si0 2 ^ f-n-^ol 35f^% 2^ -6-€#^7il^(Q)7> 1000 ^l^lul, 33 -g-%= 

21 ^£ tH^7> ±30 (ppm/°C)* Si0 2 2) ^^ol ^7>"t^s. ^ .g.^ 
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A. Si0 2 f-a-^°l 10^% ^-foil^ ^.^ #^ 7jl^(Q), -g-^<5] 711^, 

«]^^ s.^o] ^ ^rrf. 7 }^- w>^^ Si0 2 Sl f-fr^ 20-25^%=%^ 4. 

<48> { (i-p) Zr0 2 , £A1 2 0 3 }:5~30 ffK^ £ #3. 0.01< {3 <0.07) 
<49> {Zr0 2 +Al 2 0 3 }5l ^-B-^ol 5~30#*3=%3 ^q.^ ^ofl^ -R-^ ?fl^(Q)7> 

1500 ^l^lJl, -g-^ ^JE 7^7} ±30 (ppm/°C)* { (1-p) Zr0 2 , 

PA1 2 0 3 }^ ^-frlM ^7>*K^ ^ -g-^ Tfl^f <#°} y^ojg. ^7>*H, { 

(1-P) Zr0 2 , PA1 2 0 3 >^ ^ ^}SLS. ^7>*Vcf. 7}# 

{Zr0 2 +Al 2 0 3 }^ ^-B-^ 10~20^%<>lt}. 

<so> {30] f-B-^o] o.01~0.07#5l *}<H# 9HM-xr -8-^ f£ ^1^7> ± 

30(ppm/°C)# p ^ #7>^^. ^ .g^cq ^ ^ 

— -S- ^7>*H, #2fl^ # °1^H 1.0>i0 12 Qcm 

£4. °1S ^1*H M ^l^r(Q)7> 1000 ^0.3. M-^cf. 

<5i> £ ^oflA^ £ a, B, C, D, E, FS. f-eWSl <3«H Sfl^Rr ^^#<H1 o}<3 

#2fl^i (Zn-B-silicate glass)!- ^7KVt}-. £ isj A, B, C ^ofl 
*fl^Rr ^i£^#ofl^r #2fl^S] $7HH ^^o] ^ -B-^^lSl S^Ml ^"Hfl^ 
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°1 1.0 >40 12 Qcm fln]-o.s. M-bWji, -g-%=^ ^£ ± 

30 (ppm/r)# *§^°l] <H^-g-o] ojcf. 

<52> oj-^ji^s^ojE #£fl^: ^S^l- lOOf^^l tflsfl 2 ~iof^JjL 
<53> ^6|H ^cg^^^^ols #2fl^ Si0 2 , B 2 0 3 , ZnO-S- 3H «l-^-3i§>c|- 

. °1 #2fl^^ 800-1000 °C 21 ^^%$\ Al 2 0 3 s} «]:-§- §H ^Hfl^S] <^7} ^ 

?flolB^ ^-efl^b Si0 2 : 15-25^ B 2 0 3 : 20-30 ZnO : 40-50^%* ^ 
^o] wfeJ-^cf. Si0 2 ^ ^-R-^°j 15f^% n]uY^ ^ o. ^^^ol £jo^ ^ 

^# ^ ^ , 25^% ^-Mfe #2fl^ -8-3 °1 *e1-7M 

<HW. B 2 0 3 7> 20f^% clnlol^M- ZnO^ 40f^% #5fl^^ 

^°>^^1 7^ i^o] o.^ ; b 2 o 3 7> 30f^% ^o]^ ZnO^I f-fr^l 50 

2,4^ £H ^ ^7l ^^Cf. O] #Hfl^ofl^ 

Li, K, Na3 ^e^^o^ l#ol^- : 7 ^ % o]^ a^s^^o] <5>i- 

^ ?M ti^^tf. ^Sl^-^ £^*r *Krtil, 7^% 2^ 

^^Itt ^i^l7> #2fl^7|- S]oj ^^^17> <S<H*1*] A1 2 0 3 TT #Efli 

^* #^*Kr H ^^^1 5#*£%» ^^ofl^ ^sfl^ tg^o] 

<54> 
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13. 1] 



SiW-tHft) 1 


A1 2 0 3 Si0 2 


ZnO 


B 2 0 3 




<5 jl5~25 


40-50 |20~30 


Li<5, K<5 jCe<2, Sn<2 



<55> ^ ^-^oflAi cl-o^^e^lo-lB #Efli^ ^--B-^ 100^^1 tfl*fl 2-10^ 

*£Jf 7 > Bf^^H, °1 Sfl* 9M4*r ^-Mfe 3*1-8-^ ^£^l^r7> ±30 (ppm/°C) 

S. f^H, Hl^H 1 -^ #sfli ^ ^^-^-S <y*H 1.0>40 12 fficm fln>o.s. 

lOO^^^l « 4-8^^ Z.^S\$± 7}% v}#z\?>}v±. 



<56> £ «v^o) 0.^] ^ ?fl^ ^cfl^7]- 30ppm/°C°H, 

3l^r(Q)7} 2000°l4\ ^^-H 1 " 1>10 13 Qcmol^-, 13°l*l-£l -ip^ 7>*H , 

SL^ €:^^7l^A^ til^ 1000°C°1^S. ^S-a] ^Ajo| 7}^}t\-. tf^o], 

JL^m 100 MHz ^ -a-^ ^ 711^1- ^^JL 3^ ^ ^S}-7} 7>^ 

<57> ^e^-nl 7^^] 

Ai ^Aj i^o] 7Bf^, ^^-g-^ ^rJETfl^ ^tfl*|7} 30ppm/°C^^, 
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<59>5L 2 ofl^ 3^1^ ^sflAlEi^ <£jafl 7 }- q.tq.q. olcf. o.^^ Afl^ ^(13)^ 

^ -f}-^l 4^(13) ^ AHofl *g^<£ LflJf^ (15)^ ^-71 ^^(15H #7)^ 
—S. ^^(17)^ if-W. 



<60>-S. ^ofl ^7] ^nl ^o r> ^3.^^01. 

x{ aBaO, (1- a )SrO}-y{Si0 2 }-z { (1-0) Zr0 2 , 0A1 2 O 3 } x+y+z=100, x, y, ztt ^ 
^15. 55<x<75, 10<y<35, 5<z<30, a, £^ #3. ^t^NH 0.4< a < 

0.8, 0.01<|3 <0.07)J1S o) 2^2^ # lOOf^^l tflsfl ^^^.^-^a] 

#2fl^ (Zn-B-silicate glass)* 2~10#^ S^Kr ^-^^1 



<ei> iflJjL^q^g. wl^o] jE^-g.^ , til^-^o.^. Cu, Ag, Ni4 zi ^ ^-o] oirf 

£ ^^cf. o] ±% ^ ^011 ^ 3^ ^ oicf. 5i^£- Ni, 
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<62> AflSj-B] ^SflA]Ei *]jS«<H^ 4^4 £4. 44*13 

^4 ^-^4 #sfl^» ^wlt"^ ^&M4 *Vcf. ojufl, ^ 

sg^^ 0.3~l^ffll7f W>^2j *>C-H, ol ^°)Wr ^cHM-^ ^*Hr ^2^1 
^344 n]^^ ^S^-^ol -go^r}. 

< 63 > 4^0.^, aIh^^LS ^ ^lH^l £^d1St if-^ xfl^- 

^ ^«o v, 3£- ^3.^. 91$, ^ ^4 

4. ^* ^ ^ 3#4<^ ^ ^tb4. 

°1 ^71^ i^4 ^SoflAi ^^cr] ^S^-nl oj^t}. ^- ig; 

M4 i^o. i<xxrCol?f}c>li}. o]m^ ^o. -gr 0 J- ^-Efl{ Log (PH 2 /PH 2 0): 

-2— 4 HI 4 £^7HH ^ oit^. ^ w-oj-o] - 2 j±4 ^o.^ 

4^7> ^434 &5L #^-<5H 4^1 ^f-* *g^*H ^ 

A 34 4*> HL^ 4^ iEL^-l: ^ $14. ^ -4 14 ^ ^JE ^P- 

#6Q4 4«- ^o] ^>^>^7> $14. 

<64>^^ ^f^o] oJ^jjLofl 4^*}44 ^71^0.5. #4 4-^^-§- <8>S 

*H 44^ tI^^e^ 4^4^14. £ 1^14 4-^- ^ *H1 *]#*1H 

Ei4^ ^4 ^ 1- ^ ^4. ^^.44^ 4«. s^t-g; oj4. 
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<65> [7<[7)- «-^] 

<66> ^ ^Vtgcq o.^ .g-g-^oj ^ til^ol ^ £^7HH ^A) 

±<%o] 7>^H, 3£ -g-^ *i^x)7\ 30ppm/°C<>H, ^ 7fi^(Q)7l- 

2000°H\ ^ 1>40 13 £cmoR\ -fr3l-§r 13°]*}£\ 7}xlJE.5. #7} 

<67> 5L 3^1 #7} Jf#^ <a^l7> q-Ej-uJ- ^Cf. ^e^nl ^ 7}^(2)^ °] 4# 

7]#(2) ^#£]JL *=K^ ^ ^^"(5)^ f-^fl s]St ^*Rr *H-3 # 

7> iX}(8)S ^"71 4^ ^Sfl AflS^ ^7] c. 

*l^(7)-§- 

BaO, (l-a)SrO}-y{Si0 2 }-z { (1-0) Zr0 2 , 0A1 2 O 3 } x+y+z=100, x, y, ztt 
S. M-eHH 55<x<75, 10<y<35, 5<z<30, a, pfe #5. M-eHH 0.4< a <0.8, 
0.01 < f3 <0.07)AS Jl, °1 lOO^f^jMl cfl^fl oj-^iiS^^^olE -g-gfl 

^ (Zn-B-silicate glass)!- 2-10^^ ^^Rr -fr^l ±_^]o)v±. 
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<69> ^7) ifl^- Hl^^ 5L$. ^€-§: 5L^i ^fiSb Cu, Ag, 

Ni ^ ZL oicf. 

<70>£. ^igoj ^ 7^0^ c^oj iflJjL ^(5)£ XflB^ #(3)3 *H £ 

<71> ^ -fr^ i^^o] ^nl ^E]-^ S^-g- T» 

7l^o]q- ^H* 3^ ic-g- y\%^ tf<#^ t\%- 7)&SL3. ^-§- 

4. LTCCCLow Temperature Cofirable Cermic)7]- tflS^H^r. 

<72> o]^ i ^a] a}]* iH} ^3]^ iLS -M^^-cf. 

<73> [^A] ofl] 

<74> 99% BaC0 3 , SrC0 3> Zr0 2 , A1 2 0 3 , SiO 2 3 ^3.7> 2^<?1 

&5L^- £S t=r#, ^ o.3 - 1.0 w 0 ) ^el^tr. =l 

750°C ~ 950°C 1 ~ 4 ^£ §>^1- fr^tf. 
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<75> ^ ( o>^a.^B|?j|olH(Zn-B-Silicate)^ #2fl^fe ^1=^ °l-g-*r°3 0.3 

~ 1.0 w2\ EL7}3. ^ ofllM: #5fl^ Si0 2 :20.57^%, 

B 2 0 3 :22.94f^%, ZnO: 43.93^%, Li 2 0:3.04*§^%, K 2 0:3.30^% Al 2 0 3 :3.95^^%, M- 

<76> *^tr ^1^4 t«flit T 4°1 ^^(Die Casting) ^11- 

°l-g-§r°i ^*>£4. 1#^ ^MlSr 15 - 70/im ^5L5L ^^JI, iflJf 

^d^AS Cu# M * -B-^^ll 3~10#AS *M 3^tr 4^-, ^^>^., 

^ ^Efl(N 2 " H 2 7}^ £fl 71)41*1 ^, Log (PH 2 /PH 2 0)« -2 - - 42] &$7] 

, 10mm >10mni>€. 5mm 2\ *lfi* £84. 

<77> ojc^ ^-o) <£o]z) ^^9] ^ofl i n -Ga t^-i: S.5L*H ^^*>ul ^lS^S] 

*\%- 4^ ^4*13» *lWr5S4. *l^°fl tfl*fH -a-^-ir(K), -fr€ 31^ 

(Q), -8-^4 ^^l^r, «1*1^ ^71^ s-^^r ^^q-. 

<78> -fr^-i-(K), -frSi ^ ^l^(Q) 

<79> HP4278A^ ^ °l-§-*H 1MHz, lVrms, 25°C^ Si^S. ^t}^. 

<so> -g-^ ^riTjl ^{Temperature Characteristic Coefficient} 
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<8i> 25TC4I .floH ^3 C 25 , -55TC^1 C-55, 125°C<^1 Xi<=H^i -g- 

Ci25» A >-§-*H ^l-si^. 

<82> [#3]^ x] 

<83> TCC(ppm/°C)={(C T -C 2 5)/C25(T-25°C)} *L06 
<84> o^H, C T ^r T^M^ o.^ 
<85> W]^^ 

<86> 25°C°11 p25(ficm)£r, 25°C<>1H 250V£) ^ 603L %-°} 

<87> 



31-22 



<B7> 
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[& 2a] 









|^7|*j ^ 1 


X{ aBaO, 
(l-a)SrO} 

0.4< a <0.8, 
55^x<75 


y{Si0 2 > 
10<y^35 


z{(l-p)Zr0 2 , P 
A1 2 0 3 } 

5<z<30 ,0.01< 
P ^0.07 


-&5L • 
• 


K 

(25r 
) 


Q 

) 


TCC 

(ppm/ 
°C) 


H|*jiy- 

y h<L cm ) 


a 




y(^%) 


Z(#^%) 


& 


1 


0.6 


75 


20 


5 


0.01 


4 


990 


13 


2250 


-20 


2.9>40 14 


2 


0.6 


75 


10 


15 


0.01 


4 


1000 


13 


2120 


-30 


4.2>10 14 


3 


0.6 


65 


20 


15 


0.02 


4 


970 


12 


2450 


-20 


2.2^0 14 


4 


0.6 


55 


20 


25 


0.02 


4 


950 


11 


2530 


+20 


1.-1540 14 


5 


0.6 


55 


30 


15 


0.02 


4 


930 


11 


2300 


+30 


1.6>10i 4 


6 


0.6 


65 


30 


5 


0.03 


4 


950 


12 


2420 


0 


2. 6 HO 14 


7 


0.6 


80 


12.5 


7.5 


0.03 


4 


1050 


14 


540 


-150 


8.2>40ii 


8 


0.6 


72.5 


5 


22.5 


0.03 


4 


1100 


13 


840 


-120 


l.l^O 11 


9 


0.6 


55 


10 


35 


0.03 


4 


970 


11 


520 


+90 


4.0>40 11 


10 


0.6 


50 


27.5 


22.5 


0.03 


4 


910 


11 


1220 


+150 


1.0:4011 


11 


0.6 


55 


40 


5 


0.04 


4 


890 


11 


660 


+60 


2.7H0H 


12 


0.6 


71.3 


26 


2.7 


0.04 


8 


950 


13 


820 


-60 


8.6>10ii 


13 


0.5 


70 


20 


! 10 


0.04 


8 


950 


1 12 


2620 


-20 


1.7H01 4 


14 


0.5 


70 


10 


20 


0.04 


8 


970 


12 


2350 


0 


I.6HOI 3 


15 


0.5 


60 


20 


20 


0.04 


8 


950 


12 


2940 


+20 


4.9H01 3 




-ell^^r ^r^* 100^^-Y-^l q 


^ 3 


7HK- 
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<88> IS. 2b] 











x{ aBaO, (l-a)S 
rO} 

0.4< a ^0.8, 
55<x<75 


y{Si0 2 } 
10<y^35 


z{(l-f3)Zr0 2 , 
f3Al 2 0 3 } 

5^z^30 ,0.01 
<* J3 <0.07 


\ o ) 


K 

(25 "C 
) 


Q 

) 


TCC 
(ppm/ 

to 


£2 cm) 


a 




y(f^%) 


%) 


P 


16 


0.5 


60 


30 


10 | 


0.05 


8 


930 


11 ' 


3200 


+10 


3.4>10 13 


17 


0.8 


70 


17.5 


12.5 


0.05 


8 


970 


12 


3420 


-10 


1.7>i0 13 


18 


0.8 


65 


15 


20 


0.05 


8 


950 


12 


3620 


0 


4. 7 HO 13 


19 


0.8 


60 


22.5 


17.5 


0.05 


8 


950 


11 


3240 


+10 


2.7H013 


20 


0.8 


65 


25 


10 


0.05 


8 


950 


12 


2920 


+10 


1.3H013 


21 


0.8 


65 


20 


15 


0.06 


8 


970 


12 


4120 


+10 


4.5>40 13 


22 


0.3 


70 


10 


20 


0.06 


8 


970 


11 


2250 


+60 


1.9>40 13 


23 


0.7 


60 


20 


20 


0.06 


8 


950 


11 


2640 


0 


2.4H01 3 


24 


0.9 


60 


30 


10 


0.06 


8 


950 


13 


2850 


-90 


3.1 HO 13 


25 


0.7 


75 


20 


5 


0 


8 


1030 


14 


640 


-60 


1.8H012 


26 


0.7 


65 


20 


15 


0.04 


8 


950 


12 


2630 


-20 


1.3>10l 3 


27 


0.7 


55 


30 


15 


0.08 


8 


910 


11 


1260 


+90 


1.7H0 11 


28 


0.7 


70 


17.5 


12.5 


0.07 


1 


1050 


14 


3520 


-150 


2.4>10l4 


29 


0.7 


65 


15 


20 


0.07 


4 


970 


12 


2850 


-10 


3. OHO 14 


30 


0.7 


60 


22.5 


17.5 


0.07 


8 


950 


11 


2420 


+20 


1.2>40l 3 


31 


0.7 


65 


25 


10 


0.07 


11 


930 


12 


320 


+90 


1.3)4011 



W^E lOOf^JjMI 4i± ^bHlKf^) 
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<89> x\s. 7-B- a) 5. {Ba0+Sr0}^| ^-fflM 75^%# -f^^l 143. ^51, 

-n-3l-§-*l 31^(0)5. 100O°"|S}3 ^-4. a). g. I0£r {BaO+SrO}^ ^-frlM 55f^% 

-fr3l^7fl^(Q)7> 1500 nlnVolji, ^ -g-^ ^ £ 7jl^7> ±30 (ppm/°C)# 

oo> Als. Si0 2 ^ ^-frlM 35f^% -fr^ ^^r(Q)7> 1000 *l^°l:n., 

*<3# -8-^ 31^7} +30 (ppm/°C)^r W&r%. 

<9i> Alfi 9^- AlS 12tt {Zr0 2 +Al 2 0 3 }^ tNffM 5~30f^%«- 3HH-±r -R-^l 
*fl*r(Q)7> 1500 ^nVolji, -g-*£ -$rS. 7^7> ±30 (ppm/°C)* 

<92> a] ji. 22^ Als. 24^ { aBaO, (l-a)SrOHM f-fr^l 0 . 4-0 . 8-§-%l- 3 

■fS. 33 -g-^ £rJE 7^7} ±30 (ppm/°C)^- SHtfi}, 

<93> Als. 25S} Als 27^ { (1-0) Zr0 2 , £A1 2 0 3 HM P 3 0.01-0. 07#%« 

34-3. ^ -g-^sl ^51 7fl^7> ±30 (ppm/°C)^r 3H#t±. 25^ ^-Mfe *1 

Htl- i^M* &S3^ °13 <?l*fl #^ 7^1^(Q)7> 1000 ^JriLJL ^B^rf. 

a] 5. 27^1 3-f<Hl^r ^l^cN S^S] #5fl^Aj- ^^o S o]^ i.OHO 12 £cm tj] 

M-^cf. 
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<94> X\g_ 289]- X\SL 3l£ o>^^^e)^olH #€fli<q 2~10f l5 ?H L » 9HM"Tr 

3. 3^ -g-^ ^ 31^7} ±30 (ppm/°C)# SWtft*. aIjl 28^ ^^]# <S 

£- ^ &53i^ ^r£7> 1050°C3. ^5£h=h ^lS. 3l£r 

#5fl>i <tf ^ o_ s o]^ l.o^O 12 Qcm *1^3. M-^cf. 



< 95 > AV^*V ^ ^-o], i^ofl 4= S^#^r 1000 °C <>]^ -g--g-^C»l 

^ U]^-^ vflJjL ^^-4 ^A] ±^o] 7>^M, ^ -g-^ ^5L 711^^ ^cfl^7> 30 
ppm/°C °1*>, -^-^i 31^(0)7}" 2000°K\ 25°C^Ai^l *!«?! l>10 13 Qcm 

^Aj^l^A^ ^-^ ^o) 130] ^ vY^is\E-S. T^^Ei JE^- 

4^ 4^ 7l«ofl aj-g.^ ^ SU^r Jl^7> ^olrf. 
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11 

s^Zz^^o) x { aBaO, (1- a )SrO}-y{Si0 2 }-z{ (1-p) Zr0 2 , £A1 2 0 3 } 

( x+y+z=100, x, y, f^l^. M-Efifl^ 55<x<75, 10<y<35, 5<z<30, a, 
{3^ #5. i-MM<H 0.4<a<0.8, 0.01< J3 <0.07)o_3. S^SjJl, 
o) 100^^-ofl tflsfl o^^^^TilolH #£fli (Zn-B-silicate glass)» 

2~10f*^ 5L^>^ ^ ±$ -H-^^l 
2] 

Xl 1*<H1 ^"71 xtt 60~65f^%, y^r 20~25#%=%, z^r 10-20^*3=% 

^ 4^ -fr^*fl 

3] 

XI &<>H, a o v 71 o>o^ji^Bl^)olB #efl^^ Si0 2 :15~25^%, 

B 2 0 3 : 20-30^^%, Zn0:40~50#^%# 3E.*]-*H 2^3^ %-§c ^^S. *\-& ^ 

[^^J- 4] 

XI 3^1 5^1, #7l af^MeMMB -M^Tr Li, K, Na^ <£^S|^°lH ^ 
£ 7^^=%ol^ A1 2 0 3 :5^^]*>1- 3£^-*Kr ^ ^8-2-5. *Kr-*1£ 
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5] 

^# lOOf^^l tfl*H 4~8f^Jf 5Lf"^# *Hr *|£ ^ 

6] 

4^3 -fi-^l Afl^ #3)- ^71 -8-#*H XflB^ # A>oH ^£ g #7] tfl 

^S^#ol x { aBaO, (1- a )SrO}-y{Si0 2 >-z{ Zr0 2 , £A1 2 0 3 } x+y+z=100, x, 

y, ^*£u}S. M-E}ifl^ 55<x<75, 10<y<35, 5<z<30, a, £^ M-E^H 
0.4<a<0.8, 0.01^ £ <0. 07)^.5. S^^l JI, o] ^2:^1- lOOf^^l tflsfl o><^ti^ 
*3^?lHB. #efl^ (Zn-B-silicate glass)* 2-lOf^^f B^Hfr -f}-*i*ll 2:^1-2] 4^ 

7] 

6%H1 , #7l ^2^#<HH x^r 60~65#^%, y^r 20~25#^%, z^= 10-20^% 

8] 

A 6%H1 9X°1*], ^-71 ^i^iiMlolm^ #efli^ Si0 2 : 15~25f^%, B 2 0 3 :20~30^ 
ZnO: 40-50^%!- 2^£lfe ^ ^°-S. f>}$= 3# . 
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[3^* 9] 

A 6%H1 91°]*], ^7) ^^a-^sl^^B #2fl^^ Li, K, Na^l <&Q?\ ^ 

% 1#°1#: 7 ^ % o]t\^ A1 2 0 3 :5^%?1*}«- i^fe 3* s-^io £ ^ ^ ^ 

10] 

^ lOO^Jf.ofl tflsfl 4~8f^^- if" ^-i: ^-2.3. S}^ 7 A%- ?]n*\t]. 
MJt 1 ^ HI 

*fl 6%H1 XH^I, ^"71 -fr^l AfleH 800~1000°C^ 2]f$\*] ^ 

12] 

4^ 71^1 tsM-o} ^7} ^>i- 3£^>^ 4^ ^ *%.6\] ox 

^7] Xfli!^ 7]^, 

4^ $-£*ft ^15}^ ^4 ^-71 Afl^ # A>c>H ^£ ^ * ^V7l ifl 

^S^^ol x { a Ba0 ( (1- a )Sr0}-y{Si0 2 }-z { (l-£) Zr0 2 , £A1 2 0 3 } x+y+z=100, 
x, y, ^fhOS. i-N-^H 55<x<75, 10<y<35, 5<z<30, a , {3 #3. t+Ej-tfl^ 
0.4<a<0.8, 0.01<p <0.07)°-S. S^slJL, °] lOOf^^M! tflSfl <>>^i- 
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^r^sl^olB #5fli (Zn-B-silicate glass)!- 2-10^^- if-^Kr -fj-^l 

13] 

12*M $X°]^\ , %7] ^S^l^H xtt 60~65f^%, 20~25f^%, z^r 10~20#^% 
14] 

7)1 12^N Sl^H, #7] o>o^^^^^o]b ^fifl^r Si0 2 : 15~25f^%, B 2 0 3 :20~30f^ 

ft, Zn0:40~50f^%» 2:^3^ ^-fr ar>^ MM?) #7} 
[$^# 15] 

12^1 M^i, #7l ol^^^^^olH #2fli^ Li, K, Na^ <&Q[B\ ^ 
1^°]^-: 7f^9H*}sq- Al 2 0 3 :5^^%ol^l- ^^>^ 33* ^ ^ MM?) 

[^^*o> 16] 

all 12U- ifl*l *fl 15^ ^ *V A o v 7l o}<3SL^el^HH -i-efl^ 

^# lOOf^^M tfl*|| 4-8^^ 4^ ^7} Jf#. 

[3nMJ- 17] 

7|] ^o^^, A o v 7 ] o.^^] 4^ ^ 800~1000°C^ ^ofl ^^2}-^ 
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